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(54) Method and apparatus for 

ascertaining the bulk weight of 
tobacco or the like 

(67) A method and apparatus are 
provided for continuously ascertaining 
the bulk weight of tobacco or other 
particulate materiaL The invention 
includesthe stepsof contlnuouslv 
conveying a stream of particulate 
material along a first and Into and along 
a second portion of a predetemitned 
path. The mass of material is monitored 
not later than in the second portion of 
the path, the volume of material 
leaving the first portion of the path Is 
changed when the monitored mass 
deviatesfrom a predetermined value. 
Rrst signals are generated denoting the 
volume of material leaving the first 
portion of the path. Second signals are 
generated denoting tfie mass of 
materia! leaving the second portlcp of 
the path. The first and second signals 
are utilized for generation of third 
signals denotingthe bulk weight of the 
material of the stream. 
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SPECIFICATION 

Method and apparatus for asceitainlng the bulk 
wrfgKt of tobacco orthe llkfl 

^ The present invention relates to 8 method and 
apparatusfbrascertainlng the weightor . 
tobacco or other particulate material which can be 
conveyed In the form of a continuous stream. More 

10 particularty,the invention relatesto a."'*J°J^«"<* 
apparatusforcontlnupusW ascertaining the bulk 

w^ght of e stream of particulate {granular, fibrous 
an<Vorsheet-likel materifll which moves lengthwise. 
Typical examples of materials which can be 
15 tored in accordance with the present Invention^re 
various types and/orforms of tobacco including 
leaves, shreds. Tibs, laminae and/or mixtures 

*TtTs°Iftendesirabletoascertalnthespecificweight 
20 and/ordensityofconveyed particulate matertal (for 
thesakeof convenience, the material will be referred 
to as tobacco, with the understanding. howe>^r, that 
the method and apparatus can be Practiced with 
equal or similar advantage in connactoon with *e 
25 treatment of othertypes of granular.fibrou6.shaet. 

lilce or analogous particulate materials). Further^ 
more, itis often desirable to ascertain variations m 
the density of tobacco; this enebles the attendants in 
a processing plant(e.g.. in a P'ant«*«^«'".*''^"^„ 
30 leaves are subjected to primary treatment including 
shredding, changing the moisture content or»e 
like) to reduce the likelihood of adversely affecting 
the quality of processed tobacco and/or eventual 
malfunctioning of the processing apparatus. At the 
35 pres6nttime,thefactthatthedenshyoftob8ocohas 
changed is recognized only upon detection of loaj in 
quality of processed tobacco and/or as a result of 
detectionof damage to aparticular pieceof equip- 
ment. Such belated determination thatthe density 
40 heschanged is of little value. ^ 

One feature of the invention resides In the provi- 
sion of a method of continuouslyascortainlngthe 
bulk weight (normally measured In kilograms per 
cubic meter) of tobacco orother particulate ma anal. 
45 The method comprises the steps 

conveying a stream of particulate material along a 
first and into and along a second portion of a pre- 
detemiined path (such path can be defined bysev- 
eral conveyors including a first conveyor which 

SO draws particulate material from a source of supply 
and transports the resuWno stream along theflret 
portion of the path and a second conveyor which 
receives the stream from the first conveyor and 
transports it along the second portion of the patn). 

55 monitoring the mass or weight of material not later 
than in the second portion of the path (the monlto - 
Ing step can be parfom^ed by resortingto a suitable 
measuring device, for example, a weighing device 
which can ascertain the mass of successive unit 

60 lengths of the stream In the first or ••^"^ Pff'!'"/ 
the path), changing the volume of matena^ leaving 
the first portion of the path when the monitored 
mass deviates from a predetermined value (for 
example, the changing step can ["clude varying the 

65 speed of the first conveyor, and hence the speed of 



the stream Ir) the first potton of the P**' 
cross-sectional area of the stream P°;^°" 
of the path is constant ornearly constant), generat- 
ingfirst«gnalsdenotmgthevolumeofm^^^^^^ 
70 leavlngthefiretportionofthepeth rtUscanbe 
achieved by resorting to a tachometer generator 
ihich as«rtalnsthe speed o' P"'^^^"^!' 
meansforthefiistconveyor , fle"««^"^8«;»"J 
signals denoting the mass of material leaving tiie 
75 s^»ndportlonof*epeth(Ifthemontoringm«ns 
isaweighlngdevicevimich isadjacenttothesecond 
porrnofthepath,themeansforaene«tln8s^^^ 

signals can Include a PO**^""''*" tLt h'^J; ^ 
the extent of pivotal movement of a ph/otable amn or 
80 vSighbeath forming partof the weighing device and 
' S arSngedto<^anflehs position independent^ 
on changes in the waightof successive unit le.^g*s 
of the t^cco stream on the second conveyor), end 
utilizingthefirstandsecondsignalsforgenerat^^^ 

85 of third signaisdenotingthe ^u'^vf 

eriaiofthe6tream.AtthepresemtirTie,theut.lW..3 

step preferably comprises dividing the first signa s 
SS 5S corresponding second signals; the resulting 

SlT^tsconstitatethethlnlsignalsan^^^^^ 
90 tive of or proportional to the bulk weight of the mat- 
erlsl of the stream. ,i ^^.^ 

As mentioned above, the step of oonveylng the 
strVamalongtiiefirst portion of the pathcanlnciude 

mSSSningthecress-sectionalareaofthe^rMm^ 
9B a^wbstantlallyconstantvalue. The step of changing 
• ievoLeofmaterlalleavingthefirstporttonofthe 
p^thenlndudesvanringthe.speedofth8str^^^ 
thefiretportlonofthepathwhenthemonllored^ 
ZsZ the second portion of the path df"^ 
100 the predetermined value. Also.thefii« i^gnals t^.^ 
denote the speed of the stream in the firet portion of 

*^;J^nd portion of the pad, can *s*ar9« ^e 
stream ata constantspeed. ^'^""^1^'^^^^°^ 
105 portion can be defined bythetroughof a ^/Ibratory 
conveyorwhlchisvibratedbyaconstant-speed 

"Cmonltoring step can be carried out upon the 
materialwhich has already entered the secondpor- 

nio tion of the path. Alternatively, the monltonng step 
2nbe«rriedoutdurin9ent,yof partculatern^^^^^ 
Xtothe second portion ofthe path. The rnethod 

Sen further comprises the steps of monitoring the 
rpeedormaterisllmmedlatelypriortoordunne^ 

lis entfv into the second portion of the path, generating 
"^SSnals denoting thespeed of suc«sslveunrt 

iengthsofthe stream entering theeecondportlon of 

Se wth (such fourth signals can be senereted by a 
Smetergeneretorwhichlsdrivenbyaveneble- 
190 sDeedprimetnoverfbrthesecondconveyor), 

gSng fifti. signals denoting the prodoc^ o tf^^ 
sewndandfourth signals (I.e., the products of sign- 
als which respectively indicate the mass and the 
spe^dofsuc^ssiveunitlengthsof*e stream."*^ 

125 sScond portion of tiie path), and utiM^'^S****''^^ 
signals for regulation of the speed of material in the 
;eSS)rtion of the path so thatthe produrts 
remain «leastsubstantially unchanged. Jie»rt^l^> 
Ing step can Include resorting to an amplifier for the 
130 prSnemoverwhichdrivesthesecondconveyor.and 
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the amplifier varies the speed of the second con- 
"iorlnsuchawaythattheproductsofsecondand 

fourth ognals vary little or not at all. . 

In accordance with one presentiv P™^«r?^. , 
6 enibodimentofthelnven«on,tham^odfu^ 
comprises thesteps of generatlngfirrtaddWonal 

(fourth) signals denoting the speed '^J^'^f^^^^ 
material which leavas the second port«n of the path. 

multiplyingthe second '='9"a'«*'**^SS 

10 tlonal signals to generate Mooij^a additional fifth) 
signals, utilising the second additiDnal signals to 
refluiatk the speed of advancement of material n the 
SSnd portion of the path so that the character^ 
(e B. voltage) of second additional signals remain 

15 iKSy unchanged, generating tWrd addrt.onal 
(sixth) signalsdenotingthe extent andduration of 
deviation of one of the second and firstadditional 
signals from a preselected value (this can be 
achieved by resorting to a suitable function 

20 generator circuit having two inputs wWoh receive 
L second and first additional signals and an output 
for transmission of the aforementioned third addi- 
?o„Xg"ate),muttiplylngthethirdaddW^^^^ 
ale with the other of the second signals and fin* 

25 eddrtional signals to generate fourti) "^ditiona 
(seventh) signals, and utilizing the fou^h addWoMl 
signals to regulate the speed of material In the first 
portion of the path. 
The second signals can denote the <lesued or 

30 actual massofmaterial leaving the second portion of 

^Themethod can further comprise the steps of 
establishing and maintaining a substantially Mn- 
start supply of particulate material upstream of the 
35 first portion of the path (for example, such supply 
can be established and maintained In an upright duct 
or an analogous containerfor tobacco leaves ortt^e 

like) and feedingthe material from the supply into 
the first portion of the path to form theaforemen- 
M tioned stream. The just discussed method can 
*°fSherSmprise*e steps of establishing a^^^^ 

taming a second supply of material upstream of fte 
first supply,transferring material from the second 

supply Intothefirstsupplv ata variable rate. 

45 monl^ring the volumeof the first men«onedsupply 
(en by resorting to one or more level detector 
nSlKthe Morementioned duct), and vanjmg 
Serateoftransferofmaterialfromthewcondsup- 
S; [Jtotheflretsupply when the monrtoredwiume 

50 ofthofirstsupplyisootsideof a predetermined 

"X'mathod canfurthercomprisethesteps of pro- 
cessina the material downstream of thesecond por- 
ttnofthepath,and utilizing the*^^ 
55 ulate the processing step. Thus the proc^sing aep 

is carried out upon an equalized ^^^""f^^^^^ 
late material. Such processing step oari include aub- 
Sng particulate material of the equalaed stream 

S ection of atleastonacunnant of gaseo^^ 
60 andthesttpofutlllringthethirdsignalsthen 
indudes varyingthe characteristics of theoirrent 
(11 therateofflowofgaseousfluid)asafunction 

Svartionslnthecharacteristicsofthlrdsta^^^^^^ 
mentionedabove.thethlrds|gnasarelndicatlveof 
65 S.g.. proportional to) thebulkwelght of particulate 



material in the stream. . «u« 

If desired, 0»e method canfiirthercornpnse the 

step of furnishing visual indications of the charac- 
terteticsoflhirdelflnBls. This can be achieved by^ 

70 rSSingto a suitable gauge whose PoUt^'^l^.. 
along a scale which tecalibratsd to indicate 1i» bulk 
««i9ht in kUograms per cubic meter. Thegauge c^^^ 
be observed by attendants to Bseertain whether or 
notthe deviations of bulk weight and densityfrom 
75 the optimum value are excasswe. 

The novel features which ara consi^red as 
characteristic of the Invention are P"™^' 
Sr in the appended claims. The Improved aPP^e ^ 
iSeH howeCer. both as to itsoonstniotidn and its 
80 ld;Xeration,togetherwlthaddlflonalfes^^ 
Sid advantages thereof, will be best und«»'^.»«* 
upon perusal of thefallowlng detailed descnpbon of • 
oertalnspedficambodlmentswithrefarencetothe 

85 TsTstsS^SSan viewof a production line 
indudingan apparatus whid, embodiesthe inven- 

^'Sq. 2 is an enlarged f ragmeritary schematic eJe' : - 
tional view of the apparatua: 
90 HG-Sfaasectlonalvlewofatobaojop^^^^^ 
^ machlnewhldifom«partoftheproducbonl,necrf 
FIG. 1 and receives a tobacco stream which is equal- 
ized by the apparatus of FIQ. 2; 
FIG 4 Illustrates a modified apparatus; and 
95 "10:5 is a partly elevational and partly vertical sec- 
tional view of a third apparatus. 

Referring firatto RQ. 1. there Is shown a complete 
proLctionllnefortrBatmentoftobaccaleavesThls 

Une indudes (as seen in the direction which •» 
,00 SdbyarrowD stilting device 2 for evacuabng the 
c6ritente(namely,hoflsheads.balesors.mIlar 
Bccumulationsof tobacco leaves) of camagesof t- 
type known asWK (the device 2 can evacuatethe 
5?ntentsofw8gonsorothertypesofvehlcl«wW* 
105 contain partially loosened tobacco leaves), a tobacco 
Ksenlng and advancing devices ofthe type known 
88 KTBU afeeding unlt4 similarto that knwm as 
BZO a signal generating weighing device 6 which 
r^embVes that known as DWB.avibratoryconve^^^ 
110 7lfthetypeknownasSR.arota,ytotaccoc«nd,. 

tioningdrum8ofthetypeknown8sVW.aban^^ 
conveyor 9 of the type known as FBC, a vertical . 
tobaooodestalklng device 11 which issim.lartothat 
taown as VT2S00 S. and a device 12 for evacuf^ 
115 SSTaSportoftobaccoleaflamlnaeithlsdevIcete 
SrtypeknownasBTSE).The8forementioned 
Smponems (WK. KTBU eta) of ti.e Pj^oducbon line 
shown in FIG. 1 are manufactured and sold by the 
assignee ofthe piesentappllcatlon. 
i7n HQ. 2 shows thatthelooserilng and advancing 
"° devrice3comprisesanendle«cardedconveyorl3 
which delivers a stream of tobacco leaves 14 into a 
^nSner ormaa8zine4Aof thefeeding unlt4. One 
side well ofthe magazine 4Aforms part of a con- 
12s veyor21 (first conveyor of the equalizing apparatus) 
Sudlng an endless belt26 wl.ld, is traced ov^^^^^^ 
pulleys 23 and 24. The carding (e.g.,pins) ofthe be^t 
26 Is shown at 22. The magazine 4Acortaiii6 a^^^^ 
stantiallyconstantintermediate supply 16 of tobacco 
130 leaves 14.Tl.e supply 16 is monitored by a level 
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detector system rnduding one or more photocells 17 
which form part of a two-point regulating eyetem for 
the speed of the conveyor 13. This insures that the 
upper level of the Intermediate supply 16 varies very 

5 little or not at all. The details of a regulating system 
which can be used to vary the speed of the conveyor 
13 in dependency on changes of the upper level of a 
supply of tobacco leaves or the like a re disclosed in 
the aforementioned commonly owned US Pat No. 

10 3.903^01 and In the corresponding commonly 
owned German Pat No. 1 ,914/466 to both of whid^ 
reference may be had. if necessary. A similar regulat- 
ing system is shown in RG. 4. 
The upwardly sloping reach of the belt 25 of the 

IS conveyor 21 draws from the supply 16 a continuous 
unequallzed tobacco stream 18 >Nhlch is caused to 
travel around the upper pulley 24 and successive 
increments or unit lengths of which descend onto 
the upper reach of an endless belt conveyor 32 (sec- 

20 ond conveyor ofthe equalizing apparatus) forming 
part of the signal generating weighing device 6. The 
conveyor 32 is driven by a variable-speed prime 
mover 33 (preferably a DC-motor) and is supported 
by a substantia ily horizontal weighbeam or arm 28 

25 ofthe weighing device 6. The arm 28 is ph/otable 
about the horizontal axis of a fulcrum 27, The pulleys 
for the conveyor 32 are shown at 32A, 32B; the pulr 
ley32Ais driven by the prime mover 33 so that the 
upper reach ofthe conveyor32 advances in a direc- 

30 tion to the right, as viewed in RQ. 2. The stream 1 8 is 
converted Into an equalized stream 18A as it 
descends onto the upper reach of the conveyor 32, 
and successive unit lengths ofthe equalized stream 
18A (wherein the weight of each unit length is identi-* 

35 cal with or closely approximates a predetermined 
weight) are thereupon delivered into the trough 7A 
of the vibrato ry conveyor 7. That en d portion of the 
arm 28 which is remote from the fulcrum 27 is biased 
upwardly by one or more helical springs 29 or other 

40 suitable biasing means (e.g., one or more weights 
suspended on cordis and attached to the arm 28 in 
such a way that the right-hand end portion ofthe 
arm tends to move upwardly). 
The left-hand pulley 32A for the conveyor 32 is 

45 coaxial with the fulcrum 27, The arm 28 supports the 
conveyor 32 and the equalized tobacco stream ISA 
in that portion of an elongated path for tobacco 
leaves which extends above the upper reach ofthe 
conveyor 32, The preceding portion of such path is 

so defined by the conveyor 21 ofthe feeding unit 4, and 
the next-following portion of such path is defined by 
the trough 7A ofthe vibratory conveyor 7. 

The arm 28 cooperates with a signal generating 
device 31 here shown as an adjustable potentlome- 

55 ter whose wiper (not specifically shown) is displaced 
In response to pivoting of the arm 28 about the axis 
ofthe fulcrum 27. Such pivoting talces place under 
the action of gravity which is normally assisted by 
the weight of tobacco leaves 14 on the conveyor 28 

$0 or under the action ofthe biasing means 29. The 
means for transmitting motion from the arm 28 to 
the wiper of the potentiometer 31 includes a con- 
necting rod 31 A or the like. The potentiometer 31 
transmits a series of signals which are Indicative of 

65 themassorwelghtofsuccessWeunltlengthsoftha 



tobacco stream 18A on the belt 32. Such signals are 
transmitted to one input of a multiplying (^gnal 
modifying) circuit 36 and to one input of art adding 
clrcuit41. 

70 The speed ofthe prime mover 33, and hence the 
speed ofthe conveyor 32, is monitored by a signal 
generating device 34 which is a tachometer 
generator and whose output is connected to a sec- 
ond input of the multiplying circuft36 as well as to 

75 6neinputofaaecondmultIply(ngcircuit46.The 
signals of the series of signals appearing at the out- 
put of the tachometer generator 34 denote the speed 
of corresponding unit lengths of ^e tobacco stream 
on the conveyor 32. 

80 The multiplying circuit 36 may be of the type 
described on pages 1179 to 1190 of the publication 
emitled "taschenbuch der Nachrichtenverar- 
beitung" by K. Steinbuch (published 1962 by 
Springer Veriag, Federal Republic Germany). The 

85 signal at theoutput of the circuit 36 is transhnitted to 
one input of a signal comparing stage 37 another 
input of which receives a reference signal from a 
suitable source 38 (e.g., an adjustable potentiome- 
ter). The output ofthe stage37 is connected with an 

30 operational amplifier 39 which controls the speed of 
the prime mover 33. The amplifier 39 regulates the 
speed of the prime mover 33 in such a way that t:"-:^ 
product of a first signal (from the potentiometer 31 ) 
denoting the mass or weight of a unit length ofthe 

95 tobacco stream on the conveyor 32 and a second 
signal (from the tachorneter generator 34) denoting 
the speed of such unit length on the belt conveyor 32. 
is constant or neariy constant The multiplying cir- 
cuit 36, stage 37. potentiometer 38 and amplifier 39 

1 00 together constitute a regulating means 40 for the 
weighing device 6. 

Theotherinputoftheaddingcircuit41 iscon- 
nected with a source42 (e.g., an adjustable poten- 
tiometer) of reference signals. The arrangement is 

10S such thattheinterwhy ofthe signal attheoutputof 
the adding circuit 41 is zero ifthe intensity of sigr^ils 
atthe two inputs of this circuit is IdenticaL The out- 
put of the circuit 41 is connected with one Input of a 
function generator 43. The Intensity of signal atthe 

110 output of thefunction generator 43 is dependem on 
the extent and duration of change ofthe input signal 
(this is the socailed Pl-behaviour of the function 
generator). As shown in FIG. 2, the function 
generator43 may comprise a capadtor43A which is 

115 connected in parallel with an operational amplifier 
43B. 

Another input ofthe function generator 43 can be 
connected with the output ofthe potentiometer 38 
during the initial stage of operation ofthe apparatus. 

1 20 The connection comprises a threshold circuit 44 ^.av- 
Ing a switch 44A which can be opened or clwed in 
resjjonse to signals from the potentiometer 31. The 
potentiometer 38 charges the cepacitor43A ofthe 
function generator 43 when the potentIometer31 

125 closes the switch 44A. 

The outputs ofthe function generator 43 and of 
the tachometer generator 34 are connected to the 
respective Inputs ofthe multiplying circuit 46 whose 
outputis connected to one input of a signal oompar- 

130 Ing stage 47. Another inputof the stage 47 is con- 
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neotedto a signal generating dewice48 here shown 
as a tachometer oanorator which monitorethe speed 

of a variBble^eed prime mover 1 9 (preferably ^ 

DC-motor) forthe conveyorai. and tiw output of fte 

5 staoe «7 is connected with an operational amplifier 

49 forthe motor 19. Theampiifier 49 forms part ofa 

control cireult 52 for the motor 19- The reference 
character 51 denotes a regulating unit whi* 
includes the function generator43, the multiplying 

1 0 circuit46. the signal comparing stage 47 and the 
tachometer gener8tor48. The regulating unit 51 
aefluatsthe.control unrtBlso asto Insure thatthe 
ratio of speeds ofthe conveyprs21 and32(La.the 
ratio of speeds ofthe prime movers 19 and 33) and 

1 B can Ije changed automatically as a function ofthe 
extentanddurationof a changelnthecharacterist.cs 

of signals which are transmitted by the signal 
generating device31and/or34. .„„»t,« 
The amplifier49 evaluates the signals from the 
20 function generator43 (subsequentto modification of 
such signals bythe multiplying circuit 46) and vanes 
the speed ofthe conveyor 21 accordingly, i.e.. n 
depmdency on the extent and duration of devurtipn 
of signals which are transmitted bytha function 
25 generator43 from a given value, jv.jhs„„ 
The drcukfv of HQ. 2 further comprises a dwiding 
or quotientforming circuit 53 for signals which are 
transmitted bythe potentiometer 38 and tachometer 
oenerator 48. Instead of being connected with the 
30 potarrtiomaterSS. one input ofthe dividing droiltSS 
Snreceivesignalsfromtheoutputofthemumply- 
ing circult38;<his is shovm in Fia 2 by a phantom 
line. The output of the dividing circuit 53js con- 
nected with oneinputof a signal «»fnparins ^898 79 
35 {FIG. 3) by an analog time-delay unit 55. The stage 79 
forms part of drcuitry v*ich controlsthe operation 
of the tobacco destalldng device 11. The connection 
between the dividing circuit 53 and the time-delay 
unit 55 includes a gauge 50 «rtilch Indicates the 
40 intensity or another characteristic ^f.^ignals Wins- 
mitted to the stage 79. The delay which IS effected by 
the time-delay unit 55 corresponds to the interval of 
time which is required to transport a unit length of 
S equalised tobacco stream IBAfrom the conveyo^^ 
45 32 ofthe weighing device 6 into the tobacco destalk- 

'"TSetfuih7Aoftheconveyor7isvibratedbya 

■ '■''T^Sa?ievice11isofti,euprlghttyf«a^^ 

50 comprises a destalklng unit 54 which 'smstaned^na 
hou^ng 56 in such a way tiiat these parts define a 
dassifying chamber 57 whemintharibsaresegre- 
flated from tobacco leaf laminae. The charnber 57 
surrounds the unit 54 and a portion thereof is dis-^ 

55 posed ab<«/etf.lsunit The outlet seA ofthe housing 

is discharges tobecco leaf laminae into the evacuat- 
Ing device 12. , 

The band conveyor 9 delh/ers wboletobacco 
leaves 14 to an inlet including a air lock 68 wh'^h 
eo feBdstholeavestothedestalklngunitMbywayola 

vertical pipe 59 in the housing 58. The leevM 
descend intotiie range of a distributor 62 which is 
drivenby an upright rotorei fora set of knives 69 

rotating in a stationary basket 63 wliich allows sepa- 
65 rated ribs and laminae to leave ttio destalkmg unit 54 



and to enterthe lower portion ofthe chamber 57 by 
moving radially of and away from tiie rotor 61 . The 
di6tributor62 is spacedly surrounded by a stationary 
funnel 64ontop ofthe basket63. . 
70 Thelowerendofthechamber57l8Closedbya 
spirai-shapedbattomwailCTwhichmey^nsistof^ 

sheet metal and is agitated by a vibrator ^.Toba^^ 
ribs Which descend onto the upper Side of^ebot- 
tom wall 67 are caused to enter an air lock68 for 
7S evacuation from the housing 66. The means for 
intercepting and collecting the separated nbs is not 
sDecificallv shown in tiie drawing, 
"rhe means fortransmlttingtorqueto tiie ro^r61 
fortheknives69comprisesanelectricmotor71 ana . 
BO a suitable transmission 72 (B.g., a transmission 
^""eluding one or moreV-beM.Apipeor~^^^^^^^ 
serves as a means for supplying compressed gas 

(preferably air) for segregation of ribs frorn tobacco 
Lf laminae. The pipe 73 discharge air ^the 
85 spacebelowthebasket63,Bnd8UChalremer8the 

Samber 57 by flowingthrpugh « Jo«"'!"»"4~™«' 
wall 64A ofthe unit 54. The inlet ofthe pipe 73 la 

connected to a suitable source 73 A of compressed 

90 'TSlY-SfarregulatingorinfluendngJe^^ 
airflow Into the housing 66 comprises a butterfly 
Se74intt.e pipe73.The position of this valve 
tendlincetherieofBirfiowlntothehouslnfl66)«8 
adiustable by a servomotor 76 which is eontrolieo 
95 an amplifier 82. The latter receives signatsfrom the 
outputof tiieaforBmentionedsignal comparing 
stage 79. As explained hereinabove one input of the 
steie79receiveBsignaisfromthedivid.ngcircuK» 
■ v-ifftime-deiay unlt55. Anotiier input of the stage 79 
100 isconnectedtoBsource81 (o-g- a" ad,urtab e 

potentiometer) of reference signals, and atiiirdlnput 
of the stage79 is connected to the outp«ofasJnal 

qenerator 78 which is driven by a propoUer 77 In the 
Dipe73. When the rate of fluid flow in the pipe73 
105 changes, the RPM of flw propelIor77 ^^"f « 
andthe Intensity oranothercharacteristicof tiie 

signal atthe output ofthe generator 78 Ganges 
8«»rdingly. The reference Character 83 denotes . 
controi circuit arrangement which Includes the 
,10 aig«alflener8tor78,st8ae79.prtemlomete^^^^^ 
amplifier 82. When necessery,the control circuit 
arrangement 83 changes the angular position ofthe 

vah'e74. 

lis SSrS!w?ncrementsoruhitlengti»8ofti»eune- 
dualized stream 18 which is formed and transported 
lengtt»wiseand away from the lijjenpedi^esupp^^^ 

16 bythe upwardly sloping reach ofthe belt 26 otthe 
cLve^r 21 inthe feeding unit4areadvancedover 
15B tiie pulley 24 and descend onto the upperreach Of 
SeSnvevor32dosetothefulcrum27.Thlst«ures 
thatdynamlcfbrceswhlch develop asa resultof 
impingement of successh^e increments of *e stream 
18 upon the upper reach of tiie com^eyor 32 cannot 
128 adversely Influence the vwighing 

device 8. In otherwords, tholeverarm of an incre- 
ment which descends onto tiie conveyor 32 is prach- 
cally nil because the locus of impingement of suc- 
cessive increments of tiie stream 18 upon the con- 
130 veyor 32 is dose to the fulcnjmZ7. Successive 
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increments of the stream 18A thereupon advance 
toward the pulley 32B whereby their influence upon 
the angular position of the arm 28 (against the 
opposition of the spring 29) increases. The rlght- 

5 hand end of the arm 28 moves up and down, 
depending on the weight of successive increments, 
and thereby causes the potentiometer 31 (via con- 
necting rod 31 A) to generate a series of signals each 
denoting the mass or weight of the corresponding 

10 Increment The length ofthe path portion along 
which the increments move In the course of the 
weighing operation is determined by the length of 
the upper reachof the conveyor32 and by the locus 
of impingement of increments which are fed by the 

15 belt 26. , . . 

Successive signals ofthe series of stgnals gener- 
ated by the potentiometer 31 are transmitted to the 
corresponding input of the multiplying circuit 36 
which further receives a series of signals from the 

20 tachometer generator 34, such signals denotmg the 
speed of transport of successive increments of the 
tobacco stream above the arm 28. The output ofthe 
multiplying circuit 36 transmits voltage signals to the 
corresponding input ofthe signal comparing stage 

2S 37. Such voltage signals are indicative ofthe pro- 
ducts of successive first signals from the poten- 
liometerSI and of successive corresponding second 
signals from the tachometer generator 34. Each vol- 
tage signal is a function ofthe speed of transport of 

30 tobacco along the path portion which is defined by 
the conveyor 32 and ofthe mass or weight ofthe 
corresponding increment ofthe stream (i.e., ofthe 
extent to which such increment causes the arm 28 to 
pivot clockwise against the opposition ofthe spring 

35 29). 

The signal comparing stage 37 further receives 
reference signals from the potentiometer 38; such 
reference signals are Indicative ofthe desired vol- 
tage at the output of the multiplying circuit 36. If the 
40 intensity of reference signals from 38 deviates from 
the intensity of voltage signals, the stage 37 trans- 
mits a signal to adjustthe amplifier 39, I.e., to change 
the speed ofthe prime mover 33 for the convevor32. 
The amplifier 39 is adiusted In such a way that the 
45 product ofthe first and second signals (output signal 
of the circuit 36) remains constant or reassumes a 
desired value with a minimum of delay as soon as 
the stage 37 detects a deviation from the desired 
value (intensity of signal transmitted by the poten- 
50 tiometer38). . . 

For example, if the weight of successive mcre- 
mentsofthestream on the conveyor 32 increases, 
the intensity of first signals (at the output ofthe 
potentiometer31) also increases. The nature of 
55 signalswhichthestage37thentransm!tetothe 
amplifier 39 is such that the speed of the prime 
mover 33 is reduced. Inversely, when the extent to 
which the arm 28 is pivoted clockwise (against the 
opposition of ti^e spring 29) decreases, tiie weight of 
60 successive increments of tiie stream is below tiw 
predetermined weight The speed ofthe prime 
mover 33 is then increased. It the condition ofthe 
stream on the conveyor 32 matches that which is 
selected by adjustment ofthe potentiometer 42, the 
85 signal atthe left-hand input of the adding circuit 41 



matches and cancels the reference signal from the 
potentiometer 42 (such signals have opposite signs), 
i.e., the intensity of signal atthe output ofthe adomg 
ciTOuit 41 is zero. The output ofthe function 
70 genefator43tiien transmits a signal of given inten- 
sity (voltage) to the corresponding input ofthe mul- 
tiplying circuit 46. Such signal is multiplied by the 
8ignalfromthetadiometergenerator34(I.e., Itis 
modified by a signal which is a function of ti^e speed 

75 oftiie conveyor 32), and tiie resulting signaljs 
transmitted to the stage 47 to constitute a reference 
signal The stage 47 furtiier receives a signal from 
tiie tachometer gBnerator48; whentiie intensity of 
such signal deviates from that ofthe signal at the 
80 outputof tiie multiplying circuit46,theampWler49 
fertile prime mover 19 is edjusted to change tifjs 
speed of tiie conveyor 21 in the feeding unit 4. it will 
be noted tiiat tiie speed ofthe conveyor 21 is a func- 
tion ofthe speed of the convey or 32. The mtensity of 
85 signal atthe output of tiie function generator 43 is 
constantwhenthe signal atthe output of tiie circuit 
41 is zero; under such circumstances, the speed of 
tiie conveyor 21 Is only a function ofthe speed of the 
conveyor 32, ^ 
90 If die weight of successive increments ofthe 
tobacco stream on tfie conveyor 32 Increases, the 
output of the adding circuit 41 transmits a negative 
signal and such negative sfgnai causes the function 
generator43 to reduce the Intensity ofthe signal at 
95 Its output (owing to ti>e aforementioned PI behavior 
of tiie function generator). Consequentiy, the In-^n-^ 
sity of tiie signal attiie output ofthe multiplying 
circuit 46 also decreases whereby tiie voltage of 
electric current supplied to tiie prime mover 1 9 by 
100 the amplifier 49 decreases, i.e., the R?M ofthe pnme 
moverl9isreducedandthespeedoftiieconveyor 
21 decreases. The RPM ofthe prime mover 19 
decreases until tfie weight of successive Increments 
on the conveyor 32 also decreases to such en e)rtOTt 
105 thattiie Intensity of signal attiie output of tiie adding 
circuit 41 Is zero. Thus, tfie consistency ofthe stream 
on tiie conveyor 32 ofthe weighing device 6 then 
matches tiiat which is selected by the setting of tiie 
potentiometer 42, Inversely, tiie speed of the prime 
1 1 0 mover 1 9 is increased when tiie weight of successive 
Increments of tiie stream on the conveyor 32 is less 
than the desired (predetermined) weight. 

When the production line is started, the magazine 
4A Is normally empty or contains less than the 
115 optimum quantity of tobacco leaves, i.e., die upper 
l^ei of tiie Intermediate supply 16 is likely to be 
below that level at which the illustrated photo^H 17 
transmits a signal denoting that tiie quantity of 
tobacco in tiie magazine 4Ais atan optimum value. 
120 In the absence of any remedial action, the spaed of 
the prime mover 19 would be increased to an 
extremely high value whenever tiie quantity of 
tobacco leaves on the conveyor 32 is zero or well 
below the average value. Therefore, the upper --put 
125 of the function generator 43 is then connected with 
tiie potentiometer 38 via closed switch 44A ofthe 
ttireehold circuit 44. The potentiometer 38 connects 
the function generator 43 wfth a source of electrical 
energy so as to charge tiie capacitor 43A. This 
130 insures tiiat tiie speed of tiie prime mover 19 is not 
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next-fottowing machine or mBchfnes when the bulk 

weight changes. _* 
The volume of the stream 18 on the conveyor 21 of 
the feeding unit4could be varied In several wrays, 

5 e.g.,bychanglngth6cro8MectioMlareaofAe 
stream IB orby changlngthespeedof the stream IB 
white its croas-sectfonai area remalna conetant. Tne 
lattersolution is preferred atthls Ume because it IS 
simpler to maintain the crbss-sectionai area of the 

10 stream at a substantially constant value. If the speed 
of theconveyor21 were consunt. eyenttJal varia- 
tions In the height of the stream 18 vw>uW be indlM- 
tlve of changes mthe voiumeof me stream In that 
portion of ihe elongated path fortobacco leaves 

15 which extends from the magazine 4A to the con- 
veyor 32 of the weighing device S. 

The apparatus of FIG. 2 is assumed to draw from 
the magazine 4A a continuous stream 18 having a 
constant height (crosMSCtional area). Therefore, the 

20 speed ofthe conveyor 21 is varied by the amplifier 
48 and prime mover 18 wrtienthe mass of tobacco on 
the conveyor32 of the weighing device 6 changes. 

The signals atthe output ofthe dividing f 
(such signals are usedtochangethe speed ofthe 

2B conveyor21) are obtained by processing the signals 
{fromthet8chometergenerator48) which are Ind <a- 
tive of the volume of tobacco leaves advanang with 
the upwardly sloping carded portion ofthe belt 25 
and signals (from the circuit 36 or potentiometer 38) 

30 virtiich are indlcathre ofthe mass of tobacco leaves 
on the conveyor 32. . ^ ^ 

In accordance with the Invention, thft^^nslty (?) oT 
tobacco leaves in the equalized stream ISA equals 
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wherein G is the weight ofthe stream ISA. V is the 
volume ofthe stream 18, v2 is the veiocHy ofthe 
conveyor 32 and v1 Is the velocity of the conveyor 
40 21 ThevaluesofG,v2andGcanbemelntalnedata 
constant value; therefore^ the density (v) equals the 
quotient of a constantandvl (velocity of the stream 
18onthBcardedbBlt26oftheconveyor21). 
The mass of the stream can be aseeitained after 
45 the leaves reach the conveyor 32. Altemallvely. the 
mass can be ascertained during or shortly pnor to 
transfer of leaves onto the conveyor 32. This mode 
of ascertaining the mass exhibits the advantagathat 
the stream can be equalized with an even higher 
50 degree of accuracy, also as regards eventual short- 
issting deviations ofthe mass from a desired value. 
This involves the use ofthe aforedlscussed multiply- 
ing circuU36, stage 37, potentiometer 38 and amj^ 
ilfler39tochangethespeedofthe primemover33 in 
55 such a way that the intensity or another charactens- 
tic ofthe signal at the output of the circuit 36 (pro- 
dudof signals denoting the speed and weight of unit 
lengths of tobacco leaves on the conveyor 32) 

remains constant 
60. Regulation ofthe speed ofthe prime mover 18 for 

the conveyor 21 further contributes to accuracy of 
equalization of the stream 18. As explained above, 
such regulation la carried out in addWon to regula- 
tion of the speed ofthe conveyor 32 by muWpiying 
65 the signal from the tachometer generator36 with the 



signal from the function generator 43. te., with a 
signal denoting the durefion and extent of deviations 
ofthe signal from the potentiometer 31 from agiven 
value. Theproductdfthesesignalsistransmittedto 

70 the8tage47 and sen^esto regulate ope«ti«^of 
tbeamplifler48, i.e., to vary the speed erf the pnme 

"^signals at the output ofthe dividing drcuit 53 
are indlcathre ofthe bulk weight (density) of the 

75 stream 18A.The gauge 50 constitutes but one form 
of meansfbrfadlltatlng Immediate drtermmatoon of 
thedenaliyoftheBtreamlSAThescaleofthis 
gauge can be suitably calibrated to Indicate the bulk 
weightof tobacco leaves. 

an Whenthevweightor mass ofthe streani on tne 
conveYor32 U substantially constant without any 
help on the part of suitable monitoring, signal 
generating and other means, the P«rt«f on^eterSl 
Ln be replaced with a source of signals «tenotir.^e 

85 actual massof thestream onthe conveyor32. Also, 
the apparatus then need not have any means for 
generating signalswhichdonotethemassaf 
tobacco leaves in that portion of the path which te 
defined by theeohveyor32. Ail^that is neo««janr« to 

flO provide a gauge or other suitable means for lndtc«- 

^ Wigtheseiectldmassofleavesoritheconv^orM. 
However. In most instancea, the produrtion line of 
FIG. 1 is used totransport and process diffarem 
types of tobacco and/orto transporttobacco lea«" 

95 M^rent rates, depending on the desired cutputof 
the production line and on the desired type of ulti- 
mate products. Therefore, the mass of tobacco on 
the conveyor32 is iikelyto change and. conse- 
quently, tha appaiatus is preferably provided with 

100 means (31 or 38) which indicates the actual or 

desired mass of the stream. . 
Theciroultarrangement83ofFiG.3insuresthat 

variations ofthe bulk weight (density) ofttie Btream 
18A cannot adversely influence the operation of *o 
105 sHttngorclassifying means In the desta tang dev.* 
1 1. Thus, the system 83 takes '"to "ceo^ bulk 
weight (signals from the output ofthe dividing a r- 
cult 53) to adjust the rate of flow of gaseous fluid in 

the conduit 73 accordingly. .^,„.„*„„«he 
tlO Theequali2lngapparBtu8ofFG.4differafrom^^^ 
apparstusof FlG.2inthatthedl8oretopr^me mover 
(18 In FIG. 2) forthe coriveyor of the feeding unit Is 
omitted. All such parts ofthe apparatua of FIG. t 
which are identical with or clearly ansjoso"* " 
1,5 responding parts ofthe apparatus of FIG. 2 are 
denoted by similiar reference charactere plus 100. 

The conveyor 132 of the weighing dev'" J™ J?^ 
IdnematicaliYcoupledtothewnwyorlZI^^^ 
feeding unit 104 by a chain dnve 125 orthe lifce- By 
120 changfrig the sprocket wheels forthe chain of *e 
drive 125, the ratio ofspeed ofthe conveyor 121 to 

the speed ofthe conveyor 132 can be varied In a 
simpleand reproducible way so asto be indicative 
or a function of average density of the tobacco 
125 stream. In this embodiment ofthe!nvef«hon.the 
conveyoreiai and 132 together constitute a compo- 
site first conveyor ofthe equalizing apparatus, .he 
SeLnd conveyor of this modified apparatus Is the 
trough 107A of the vibratory conveyor 107. The 
130 trough 107A is agitated by the motor 110. 
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The inputs of the dividing circuit 1 63 are con- 
nected with the tachometer generator 134 and with 
the source 138of reference signals. Alternatively, 
and as shown in RG. 4 by phantom lines, the lower 

5 input ofthe dividing circuit 153 can be connected 
with the output of the multtptying circuit 136. 

The mode of regulating the operation of the 
weighing deyice 106 and ofthe conveyor 121 (via 
chain dnve 125) is analogous to that of regulating 

1 0 the operation of the weighing device 6 of FIG. 2. The 
regulating unit is shown at 140; this unit includes the 
mul^plying circuit 136, the signal comparing stage 
137, the source 138 of reference signals, and the 
amplifier 139, 

15 The apparatus of FIG. 5 comprises a receptacle401 
for a large main supply 402 of flowable material 
{e.9.. tobacco leaves). The leaves which are with- 
drawn from the receptac)e401 are delivered Into a. 
feeding unit 403 serving to establish apd maintain a 

20 substantially constant Intermediate supply 404 of 
tobacco leaves. The feeding unit 403 supplies 
tobacco leaves to a withdrawing device 406 which 
can form and advance a continuous and uniform 
layer or stream 405 of tobacco leaves onto the end- 

25 less conveyor 414 of a weighing device 41 3. The 
conveyor 414 is driven by a motor 41 5. 

The withdrawing device 406 Is disposed below an 
opening 407 in the lowermost portion of an upright 
duct430 forming part of the feeding unit403 and 

30 serving to store the intemnedlate supply 404- The 
device 406 comprises one or more endless belts 41 1 
which are trained over pulleys 408,409. The pulley 
or pulleys 409 are driven by a variable-speed prime 
mover412, e.g., a d-c motor. The conveyor including 

35 the bett or belts 41 1 and pulleys 408, 409 constitutes 
the first conveyor ofthe equalizing apparatus of FIG. 
5, 

The endless belt 416 ofthe conveyor414 ofthe 
weighingdBvice413 Is trained over pulleys and 

40 transports the layer or stream 405 (e.g., a carpet or 
fleece of tobacco leaves) above a weighbeam 417 
which moves the wiper 418 of a potentiometer 41 9. 
The voltage at the wiper 418 ofthe potentiometer 
419 (which constitutes the second signal generating 

45 means ofthe apparatus of FIG. 5) denotes the weight 
of tobacco leaves on the upper reach ofthe conveyor 
belt416.' 

The wiper 418 is connected with a signal compar- 
ing stage 426 which further receives reference sign- 

50 als from an adjustable potentiometer 428 or another 
suitable source. The reference signal denotes the 
desired weight of tobacco leaves per unit length of 
the stream 405. The output of tha stage 426 Is con- 
nected with a regulator 423 forthe speed ofthe 

55 prime mover 412. A suitable regulator is known as 
MINISEMI (produced by AEG, Federal Repulslic 
Germany). This regulator comprises a tachometer 
generator424 which is shown outside ofthe 1k>x 
denoting the regulator 423 because it constitutes a 

60 (first) signal generating device connected with one 
input of a dividing circuit 453. The other input of the 
circuit 453 is connected v\^th the potentiometer 428, 
and the output ofthe circuit 453 is connected with a 
gauge 460. Furthermore, the signal atthe output of 

65 the divided circuit 453 can be used to control the 



operation of a unit (0.9^ the unit 1 1 of FIGS. 1 and 3) 
which processes the equalized tobacco stream. I.e., 
such signal can be used in the same way as the 
signal atthe output ofthe dividing drcuit 53 In FIG. 2. 
70 The signal wliich is transmitted by the tachometer 
generator 424 is indicative of the speed ofthe belt cr 
belts 41 1 . The reference character425 denotes a 
regulating unit for the prime mover 41 2; this regulat- 
ing unit Includes the signal comparing stage 426 and 
75 the potentiometer 428. 

The feeding unit 403 Includes a two-point regulat- 
ing system 431 which controls the transfer of 
tobacco from the supply 402 in the receptacle 401 
into the duct 430. The system 431 comprises two 
80 level detectors in the form of photocells 432 and 433 
mounted on the duct 430 and serving to monitor the 
upper and lower levels ofthe Intermediate supply 
404. The photocells 432, 433 respectively comprise 
light sources 434, 436 and photoelectronic transduc- 
es ers437, 438. The transducers 437,438 are respec- 
tively connected In circuit vwth signal storing circuits 
442, 443 via conventional time-delay devices 439, 
441. The storing circuits 442, 443 have setting inputs 
a and erasing inputs^. The signals atthe outputs of 
90 the circuits 442, 443 serve to energize ^e corres- 
ponding vnndings of a relay 444 which is In circuit 
with a second relay 44S. The contacts a and 6 ofthe 
relay 446 can connect a variable-speed electric 
motor 447 with a source 445 of electrical energy. The 
95 motor447 may constitute an asynchronous 

variable-polarity polyphase motor. When the con- 
tacts a are closed, the higher-pole-number winding 
ofthe motor 447 is connected.to the source 445 so 
that the RPM of the motor is lower. The RPM ofthe 
1 00 motor 447 is higher when its lower-pole-number 
winding is connected to the source 445 via contacts 
b ofthe relay 446. The motor 447 forms part ofthe 
feeding unit 403 and serves to drive one ofthe pul- 
leys 449, 451 for a carded belt conveyor 448 which 
105 transferetobacco from the main supply 402. The 
carding ofthe conveyor 448 is shown at 452. The 
reference character 454 denotes a belt conveyor 
which constitutBS a mobile bottom wall ofthe recep- 
tacle 401. One pulley forthe conveyor 454 receives 
no torque from the pulley 451. 

The operation of the apparatus of FIG. 5 is as fol- 
lows: 

' (a) Building of a substantially constant intermedi- 
ate supply 404 of tobacco leaves or other particulate 

1 15 material in the duct 430 is regulated by the system 
431 which causes the carded conveyor 448 to 
increase the ratje of tobacco transfer frorri the main 
source of supply 402 when the upper level of mater- 
ial in the duct 430 sinks betowthe photocell 432, and 

120 to reduce the rate of tobacco del h/ery when the 
upfser level ofthe supply 404 reaches tine photocell 
433, This insures that the volume of the supply 404 
remains substantially constant its upper level 
can fluctuate only between the levels ofthe photo- 

1 25 celts 432 433. It is assumed that the upper level ofthe 
intermediate supply 404 is somev\/here between the 
levels ofthe photocells 432 and 433 (as shown in 
BG. 5). The output ofthe signal storing circuit 443 
transmits a signal which energizes the respective 

130 windings ofthe relay 444. The relay 444 n^aintain 
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the contact c of the relay 446 in closed position. The 
contacts fl of the relay 446 are also closed, Le., the 
energy source 445 is connected with that winding of 
the motor 447 which causes the motor to drive the 

5 pulley 449 at a relatively low speed, namely, at a 
speed which is less then necessary to enable the 
conveyor 448 to dePiver to the duct 430 tobacco 
leaves in such quantities as to compensate f orthe 
rate of withdrawal of tobacco leaves via opening 

1 0 407. Therefore, the upper level of the intermediate 
supply 404 in the duct 430 sinks gradually so as to 
ultrmateiy enable the light beam Issuing from the 
sou rce 434 to reach the transducer 437 of the lower 
photocell 432, The transducer 437 then transmits a 

15 signal tothe erasing inputs ofthe signal storing 
circuit 443 and to the setting inputa of the signal 
storing circuit 442. Therefore, the signal at the output 
of the circuit 443 disappears and the output of the 
circuit 442 transmits a signal which energizes the 

20 corresponding winding b of the relay 444. The relay 

444 then opens the contacts^ andc and closes the 
contacts/) of the relay 446. Thus, the energy source 

445 is connected with the other winding of the motor 
447. The latter then drives the conveyor 448 at a 

25 higher speed so that the rate of tobacco delivery to 
the duct 430 exceeds the rate of withdrawal via open- 
ing 407. Therefore, the upper level of the intermedi- 
ate supply 404 begins to rise. The signal at the out- 
put of the signal storing circuit 44? remains intact 

30 afterthe rising intenmediate supply 404 interrupts 
the light beam between the source 434 and trans- 
ducer 437 of the lower photocell 432. When the sup- 
ply404 rises to the level of the photocell433 and 
interrupts the light beam between the source 436 

35 and transducer 438, the photocell 433 transmits a 
signal to the setting inputa of the circuit 443 as well 
as to the erasing inputii of the circuit 442. Thus, the 
signal at the output of the circuit 442 disappears and 
the circuit 443 causes the relays 444. 446 to reas- 

40 sume the conditions which are shown in the draw- 
ing. Therefore, the speed of the motor 447 Is reduced 
and the upper level of the intermediate supply 404 
begins to sinlc toward the level of the lower photocell 
432. The sig nal at the output of the circuit 443 does 

45 not disappear when the uppermost stratum of the 
intermediatesupply 404 in the duct 430 allows the 
light beam which issues from the source 436 to 
impinge uponthetransducer43Sof the upper 
photocell 433. The speed of the motor 447 is 

50 increased again when the supply 404 allows the 
beam issuing from the source 434 to reach the 
transducer 437 of the lower photocell 432. The same 
procedure is repeated again and again, i.e., the 
upper level of the supply 404 fluctuates only bst- 
55 ween the I evels of the photocells 432, 433. The 
time-delay devices 439 and 441 insure that short- 
lasting exposure of the lower transducer 437 to light 
issuing from the source 434 or short-lasting expos^ 
ure of the uppertransducer 438 to light Issuing from 
60 the sourc&436 does not entail any changes in the 
speed of the motor 447; Such short-lasting imerrup- 
tions of light beams issuing from the sources 434, 
436 can be caused by tobacco leaves which descend 
in the duct 430 from the discharge end of the con- 
65 veyor 448. The photocells 432 and 433 can be 



mounted suffldendy close to each other to Insure 
thatthe fluctuations of Intermediate supply 404 are 
relath^ely smaU, Le., that they cannot adversely 
influence the unif onmity of rate at which the belt 41 1 

70 ofthewithdrawingdevice406removestot»acc6 
leaves via opening 407. Excessive flutuations of 
quantity of tobacco leaves In the duct 430 could 
cause undesirable fluctuations In the rate of witn- 
drawal of leaves by the device 406. 

75 (b) Removal of tobacco leaves from the inter- 
mediate supply 404 in the duct 430 te effected as 
follows: Tb'o belt 41 1 is driven by the prime mover 
412, and ite upper reeoh transports a continuous 
layer or carpet 405 of tobacco leaves toward and 

80 onto the upper reach of the belt 416 of the conveyor 
41 4 In the weighing device 41 3. It has been found 
that the rate of delh/ery of tobacco leaves to the belt 
416 is surprisingly constant as long as the height of 
the intermediate supply 404 varies within a relatively 

85 narrow range. 

(c) Measurement or monitoring of the layer 405 
by the weighing devi ce 413 : The weighbeam 41 V 
cooperates with the wiper 418 so that the voltage 
signal which is furnished by the potentiometer 419 

90 denotes the weight of successive unit lengths or 
increments of the layer 405. It can be said thatthe 
weighing device 413 transmits signals which denote 
the weight or mass of tobacco leaves per unit area of 
the u pper reach of the conveyor bett 41 6. The signal 

95 at the wtper4l8 is transmitted to the stage 426 to 
- denote the actual weight of successive unit lengths 
or unit areas of the layer 405. Such signal is com- 
pared with the reference signal -(^tes! red weight) 
which is transmitted by the source 428. If the inten- 

100 sities or other characteristics of the two signals are 
different, the stage 426 transmits a signal to the .-eg- 
ulator423 which also receives a signal from the 
tachometer generator424. I.e., a signal denoting the 
momentary speed of the motor 412 and belt 41 1 of 

1 05 the withdrawing device 406. When the intensities of 
the two signals are different, the regulator 423 
changes the speed of the motor412 and hence the 
rate of removal of tobacco via opening 407. 

(d) The rata of tobacco withdrawal from the duct 
110 430 is regulated by changing the speed of the motor 

412 in dependency on the measurement of the layer 
405 so as to maintain the quantity of tobacco in the 
layer 405 constant As mentioned above, the reg- 
ulator 423 (e.g:, a suitable amplifier) changes the 

115 speed of the motor 412 when the intensity of signal 
furnished by the stage 426 deviates from that of the 
signal which is transmitted by the tachometer 
generator424. The adjustment of speed of the motor 
41 2 is terminated when the rate of tobacco wlth- 

1 20 drawal from the duct 430 again matches the desired 
value (as denoted by the reference signal which is 
transmitted by the source 428). When the rate of 
withdrawal of tobacco from the duct 430 increases, 
the speed of the motor 412 and belt411 is reduced, 

12S and Vice versa, ■ 

If the material which Is stored in the duct 430 con- 
sists of or includes tobacco shreds or lUce particles, 
the belt411 can be (and preferably is) replaced with 
a toothed drum or carded belt which positively 

130 draws shreds from the opening 407 and cooperates 
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with a rapidly driven picker roller serving to expel 
shreds from the spaces betuveen the teeth or carding 
and to propel the expelled shreds onto the bait 416 
of the conveyor 414 in the weighing device 413. 

5 An important advantage of the apparatus of RG. 5 
is that the density of the material leavingthe beh416 
can be ascertained with a very high degree of accu^ 
racy. This is due to the fact that the oonveyor41 1 
draws tobacco leaves from a supply 404 whose voi- 

10 ume Is constant or nearly constant This insures tfiat 
the volume of the stream or layer 405 Is also constant 
or nearly constant It has been found that the build- 
ing of a stream whose volume ie constant or practt* 
cally constant is much sirnpler and more reliable if 

15 the maten'al forming such stream Is withdrawn from 
a relatively small supply whose volume fluctuates 
very little or not at all. The system 431 monitors the 
volumeof the supply 404andcauses the conveyor 
448 to transfer tobacco from the main supply 402 ata 

20 different rate whenever the volume of the supply 404 
rises above or drops below the range whl ch is 
determined by the levels of the photocells 432 and 
433. 
CLAIMS 

25 1. A method of continuously ascertaining the 
bulk weight of tobacco or other particulate material, 
comprising the steps of continuously conveying a 
stream of particulate material along a first and Into 
and along a second portion of a predetermined path; 

30 monitoringthemassofn%aterial not later than in 
said second portion of said path; changing the vol- 
ume of material leaving said first portion of said path 
when the monitored mass deviates from a pre- 
determined value; generating first signals denoting 

35 the volume of material leaving said first portion of 
said path; generating second signals denoting the 
mass of material leaving said second portion of said 
path; and utilizing said first and second signals for 
generation of third signals denoting the bulk weight 

40 ofthe material o1 said stream. 

2. The method of claim 1, wherein said utilizing 
step comprises dividing said second signals with 
said first signals, the nesultlng quotients constituting 
said third signals. 

45 3. The method ofclaim1,whereln.said step of 
conveying said stream along said first portion of said 
path includes maintaining the cross-sectional area of 
the stream at a substantially constant value and said 
step of changing the volume of material iaaving said 

50 first portion of said path comprises varying the 
speed ofthe stream In said first portion v;fhan the 
monitored mass In said second portion of said path 
deviates from said predetermined value. 

4. The method of claim 3, wherein said first sign- 
55 als denote the speed ofthe stream in saidf irst por- 
tion of said path. 

5. The method of claim 1 , further comprising the 
step of discharging the material from said second 
portion of said path at a substantially constant 

60 speed* 

6. The method ofclalml, wherein said monlto^ 
ing step Is carried out upon material v^ich has 
already entered said second portion of said path. 

7. The method of claim 1, wherein said monitor- 
65 ing step is carried out during entry of material Into 



said second portion of said path and further compris- 
ing the steps of monitoring the speed of material 
immediately prior to or during entry of such nriaterial 
into said second portion of said path, generating 

70 fourth signals denoting the speed of suocessh^e unit 
lengths ofthe stream entering said second portion of 
said path, generating fifth signals denoting the pro- 
ducts of said second and fourth signals, and utilizing 
said fifth signals for regulation of the speed of rnater- 

75 lal in said second portion of said path sro that said 
products remain at least substantially unchanged. 

8. The method of claim 1 , fu rther comprising the 
steps of generating fourth signals denoting the 
speed of material leaving said second portion of said 

80 path, multiplying said second and fourth signalsto 
generate fifth signals, utilizing said fifth signals to 
regulate the speed of advancement of material in 
said second portion of said path so that the charac- 
teristics of said fifth signals remain substantially 

85 unchanged, generating sbcth signals denoting the 
extent and duration of deviation of one of field sec- 
ond and fourth signals from a preselected value, 
multiplying said sbcth signals with the other of said 
second and fourth signals to generate seventh eign- 

90 als, and utilizing said seventh signals to regulate the 
speed of material in said first portion of said path. 

S. The method of claim 1 , wherein sard second 
signals denote the desired or actual mass of material 
leaving said second portion of said pathi 

95 to. The method of daim 1, further comprising 
the steps of establishing and maintaining a substan^ 
ilally constant supply of material upstream of said 
first portion of said path end feeding material from 
said supply into said first portion of said path to form 

100 said stream. 

11. The method of daim 10, further comprising 
the steps of establishing and maintaining a second 
supply of material upstream of said first mentionec 
supply, transferring material from eaid second sup- 

1 05 ply Into said first mentioned supply at a variable rate, 
monltcring the volunrie of said first nnentioned sup- 
ply, and varying said rate when the monitored vol- 
ume is outside of a predetermined range. 

12. The method of claim 1, further comprising 
110 the steps of processing the material downstream of 

said second portion of said path and utilizing said 
third signalsto regulate said processing step. 

13. The method of claim 12, wherein said pro- 
cessing step includes subjecting the material to the 

115 action of at least one current of gaseous fluid and 
said last meritioned utilizing step Includes varying 
the characteristics of said current as a function of 
variations ofthe characteristics of said third signals. 

14. The method of claim 1, wherein said third 
120 signals are proportional to the bulk weight of said 

material. 

15. The method ofclaimi, further comprising 
the step of furnishing visual Indications ofthe 
characteristics of said third signals. 

US Apparatus forcontlnuously ascertaining the 

bulk weight of tobacco or other particulate material, 
comprising a source of supply of particulate mater- 
ial; first conveyor means arranged to transport a 
tobacco stream from said source of supply along a 

ISO first portion of e predetermined path; second con- 
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veyor means arranged to transport said stream from 
said first conveyor means along a second portion of 
said path; a measuring device adjacentto one of 
said conveyor means and including mieans for 

5 monitoring the mass of material in the respective 
portion of said path; means for changing the volume 
of material which is transported along said first por- 
tion of said path when the monitored mass deviates 
from a predetermined value; means for generating 

10 first signals denoting the volume of material leaving 
said first portion of said path: means for generatmg 
second signals dencftlng the mass of material leav- 
ing said second portion of said path; and means for 
correlating said first signals and said second signals 

15 to generate third signals denoting the buli< weight of 
the materiat of said stream. 

17. Apparatus according to claim 16, wherein 
said correlating means comprises means for divid- 
ing said firstsignais with said second signals, the 

20 resulting quotients constituting said third signals. 

18. Apparatus accordlngto claim 16, wherein 
said stream has a substantially constant cross sec- 
tion in said first portion of said path and further 
comprising discrete first and second variable-speed 

25 prime mover means for said first and second con- 
veyor means, respectively, said means for changi ng 
the volume of material which is transported along 
said first portion of said path including means for 
regulating the speed of said first prime mover means 

30 as a function ofdevlationsofthecharacterisUcs of 
said second signals from a preselected value and 
said means for generating said first signals including 
means for monitoring the speed of said first con- 
veyor means. 

35 19. Apparatus according to claim 16, further 
comprising prime mover means for driving said sec- 
ond conveyor means at a substantially constant 
speed. ^ 

20. Apparatus according to claim 16, wherem 
40 said measuring device comprises a weighing device 

and said second conveyor means forms part of said 
weighing device. 

21 . Apparatus according to claim 16, wherein 
said measuring device includes a weighing device 

45 having an arm which is pivotable by the weight of 
successh^e unit lengths of the stream on said first 
conveyor means and said means for generating sec- 
ond signals includes means for monitoring the posi- 
tion of said arm, and further comprising means for 

50 generating fourth signals denoting the speed of the 
stream in said first portion of said path, means for 
multiplying said second and fourth signals to gener- 
ate fifth signals, and means for regulating the speed 
of said first conveyor means so as to maintain said 

55 fifth signals at a substantially coristant value. 

22. Apparatus according to claim 1 6, wherein 
said measuring device includes a weighing device 
having an arm which is pivotable by successive unit 
lengths of the stream in said second portion of said 

60 path and said means for generating said secon d 
signals includes means for monitoring the position 
of said arm, and further comprising means for 
generating fourth signals denoting the speed of the 
material in said second portion of said path, meuns 

65 for multiplYing said second and fourth signals to 



form fifth signals, means for varying the speed of 
said second conveyor means so as to maintain said 
fifth signals at a substantially constant value, means 
for generating sbcth signals denoting the extent and 

70 duration of deviation of one of said second and 
fourth signals from a preselected value, means for 
multiplying said sbcth signals with the other of said 
second and fourth signals to generate seventh sign- 
als, and means for varying the speed of said first 

76 conveyor means as a function ofchanges in the 
characteristics of said seventh signals. 

23. Apparatus accordingtodaim 16, wherein 
said means for generating second signals includes a 
source of reference signals denoting the desired 

80 mass of the stream In said second portion of said 
path. 

24. Apparatus according to daim 16, wherein 
said "means for generating second signals indudes 
means for generating signals denoting the ectual 

85 massofunrtlenglhsofthe stream in one of said 

portions of said path. 

25. Apparatus according to daim 16, wherein 
said source of supply Includes a container for par- 
ticulate material and further comprising means for 

90 maintaining the volume of particulate materia! l\ 
said container within a predetermined range, said 
means for maintaining including a second source of 
particulate material, variable-speed third conveyor 
means for transporting material from said second 

95 source to said container, means for monitoring the 
level of material in said container, and means for 
changing the speed of said third conveyor means 
when the monitored level is outside of a preseleoed 
range of levels. ^ ^ T 

100 26. Apparatus according to daim 16, wherein 
said first conveyor means comprises an endless 
conveyor arranged to withdraw material from said 
source of supply. , , ^ - 

27. Apparatus according to daim 26, wnereir. 
105 said "source of supply includes a container having a 

lower portion and an opening in said lower portion, 
said endless conveyor being adjacentto said open- 
ing. 

28. Apparatus according to claim 16, wherein 

1 10 said first conveyor means includes a carding and a 
material-withdrawing portion which is acSacent to 
said source of supply and slopes upwardly. 

29. Apparatus according to claim 16, further 
comprising meansforprocessingthe material 

115 downstream of said second portion of said path. 

30. Apparatus according to claim 29, further 
comprising means for regulating the operation of 
said processing means as a function of change.'? r t 
the characteristics of said third signals. 

120 3^- Apparatus according to daim 30, wherein 
said processing means Indudes a pneumatic das- 
sifying device for the material of said stream and 
said classifying device indudes means for conveying 
a current of gaseous fluid at a variable rate, said 

125 regulating means induding means for varying said 
rate. 

32. Apparatus according to daim 16, further 
comprising means for generating visible signals 
denoting the characteristics of said third signals. 
130 33- A method ofcontJnuousfy ascertaining the 



bulk weight of tobacco or other particulate material, 
substantialfy as herein described with reference to 
tta accompanying drawings. 
34. Apparatus for continuousiy ascertaining the 
5 bulk welghtof tobacco or other particulate material, 
eubsUntially as herein described with reference to 
and as Illustrated In t he accompanying drawings. 
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overly increased while the \Arefghing device 6 Is 
about to receive tobacco leaves U, I.e., during start- 
ing of the production line. When the leaves 14 reach 
the conveyor 32 of the vt^ghlng device 6, the efm 28 

5 pivots clockwise, as viewed In RG. 2, and causes the 
connecting rod 31 A to adjust the potentiometer 31 
which, in turn, transmits a signal to the threshold 
d rcuit 44 to open t^e switch 44A and to thereby dis- 
connectthe potentiometerSB from the capacitor 

10 43A. From there on, the speed of the conveyor 21 is 
regulated in the aforedescdbed manner, ue.i the 
ratio of the speeds of conveyors 21 , 32 is changed as 
a function of the extentand duration of deviation of 
signals transmitted by the potentiometer 31 from a 

15 desired value, i-e., as a function of deviation of the 
weight of successive increments on the conveyor 32 

from the predetennined weight 

Since the tobacco stream 1 8A is constant owing to 
appropriate adjustment of the conveyor 21 which 
20 delivers the unequalizedstream 18 to ^e weighing 
device 6, the density multiplied by the volume and 
speed of successive unit lengths of the stream 18 
equals the product of weight and density of succes- 
sive unit lengths of the stream 1 8A, a nd such pro- 
25 duct is constant 

It is assumed that the height of the unequalized 
stream 18 on the conveyor belt 26 is constant or 
nearly constant Thereforer the density of the stream 
18 can be said to equal "A'' multiplied by one and 
30 divided by thespeed of the belt 26. "A" denotes a 
factor corresponding to the aforementioned con- 
stant Such factor varies-in response to changes in 
adjustment of the potentiometer 38, i.e., in deper>- 
dency on the desired mass or weight of successive 
35 unit lengths of the stream 18A 

The signal at the output of the dividing circuit 53 is 
a function of the desired consistency of the stream 
18A(see the potentiometer 38 which Is connected 
with one input of the drcuit 53) and of the velocity of 
40 the stream 18 (whose volume is assumed to be con- 
stant). Therefore, the quotient signal at the output of 
the dividing drcuit 53 Is independent ot the volume 
of the stream ISA but Is always proportional to the 
density and bulk weight of this stream. 
45 The signal atthe output of the dividing drcuit 53 is 
delayed by the unit 55 so as to account for the Inter- 
val of time which Is needed to uansport a unit length 
of the stream 18A from the discharge end of the con- 
veyo r 32 to the inlet (air lode 58 shown in R6. 3) of 
50 thetobacco destalking device 11. Such signal then 
reaches the corresponding input of the signal com- 
paring stage 79 to be compared with signals from 
the potentiometer 81 and signal generator 78. 
The operatior^ of the destalWng device 1 1 of FIG. 3 
55 is as follows: 

The leaves 14 which are delivered by the conveyor 
9 enterthe housing 56 via air lock 58 and the pipe 59 
to be spread out in the funnel 64 by the distributor 62 
which is driven by the rotor 61. The leaves 14 then 
60 enterthe basket 63 of the destalked unit 54 and are 
propelled outwardly by the knives 69 which cooper- 
ate with the adjacent stationary parts of the basket to 
separate the ribs from tobacco I eaf larhi nae. The 
mixture of ribs and laminae enters that portion of the 
66 chamber 67 which surrounds the basket 63, 



The current of air which Is delivered by the pipe 73 
enters the lowermost portion of the chamber 57 via 
foraminouB wall 54A and entrains the laminae 
upwardly toward and into the outlet 56Afor trans- 
70 port into the evacuating device 12. The ribs (whidi 
are heavier than laminae) descend onto the bottbrn 
wall 67 and slide therealong toward and Into the air 
lock 68 which is located atthe lowermost point of the 
chamber57. 

75 The angular position of the valve 74 is regulated in 
dependency on the intensity of reference signal fur- 
nished by the potentiometer 81. The intensity of this 
signal is selected in dependency on the specific 
weight of tobacco leaves 14 which are delh^ered into 

80 the magazine 4A to form the intermediate supply 16. 
The speed of the gaseous fluid in the pipe 73 is moni- 
tored by the propeller 77 and signal generator78. 
The signals (voltage) at the output of the sig nal 
generator 78 are Indicative of such speed; these 

85 signals aretransmltted tothe stage 79 together yvlth 
delayed signals from the output of the dividing cir- 
cuit 53 and with the reference signal from the poten- 
tiometer 81 , The stage 79 transmits a signal to the 
amplifier82tochBngetheangularposition ofthe 

90 valve 74 whenever the sum of intensities of signals 
transmitted to the stage 79 deviates from zero. This 
insures that the dassifying operation in the chamber 
57 invariably results in segregation of a maximum 
percentage of tobacco leaf laniinae from ribs. 

95 An important advantage ofthe Improved method 
and apparatus Isthattheformation of an equalized 
stream 18A fadlitates and simplifies the regulation 
of operation ofthe destalking device 11 and/or one 
or more additional tobacco processing machine 

100 downstream ofthe weighing device 6. The treatment 
of leaves downstream ofthe conveyor 32 is more 
predictable if the device or devices which receive 
tobacco from the conveyor 32 or from one or mora 
Intermediate conveyors are supplied an equalized 

105 tobacco stream. The operation ofthe dastalidng 
device 1 1 and/or one or more additional processing 
machine downstream of the conveyor 32 can be 
simplified and Improved still further ff the equalizing 
apparatus of FIG. 2 ascertains the bulk weight 

no (density) ofthe strearn 18. Thus, the operation ofthe 
device tl can be regulated with a high degree of 
accuracy if the signals which are transmitted to the 
stage 79 via time-delay unit 55 denote or are Indica- 
tive ofthe bulk weight of tobacco. Therefore, the 

115 quality of material which issues from the destalking 
device 1 1 is also improved, together with the quality 
of products which are manufactured by resorting to 
such maleriaL As explained above, eventual varia- 
tions in the density of material ofthe equalized 

120 stream ISA can be ascertained as soon as they 

develop so that the operation of tiie device 1 1 can be 
adjusted accordingly, i.e.. as soon as a stream por- 
tion of different density reaches the air lock 58. This 
invariably reduces the likelihood of malfunctioning 

125 ofthe device 11 and/or of machine or machines 
which receive tobacco leaf laminae and/or ribs from 
the device 11. Moreover, the quality of ultimate pro- 
ducts (e.g., plain dgarettes or filter dgarettes) is 
more uniform than In the absence of determination 

130 of bulk v/eight and modification of operation ofthe 



